Objectives: To assess the patients and health personnel's level of awareness on risks related to ionizing radiation during CT scan. Materials and methods: Three questionnaires were addressed to patients, prescribing physicians, and the medical imaging staff for three hospitals respectively. This permitted us to assess their knowledge on the benefits and risks of the required medical exam, based on the dangers of being exposed to X-rays, especially induced-radiation cancer following the amount of X-rays received during a CT scan and the possibility of not receiving radiation as tools of diagnosis. Results: 150 patients, 84 referring doctors of CT scan tests and 60 medical imaging personnel were retained. For patients, only 7.1% received information on the benefits and risks of their exams, and 34.4% believed that x-rays were harmful to their health. For the prescribers, 46.7% took into account the benefits/risk ratio before prescribing a test and only 16.7% of the referring doctors have informed the patient of the risks related to X-ray. 90% of the medical imaging staff ensures that the required test is justified, and 50% informed the patient on the risks associated with their radiation exposure, and the increased risk of developing cancer. 65% of the imaging staff could not estimate the dose that the patient will receive during the medical test. 25% mentioned the dose received during the acquisition in the patient's exam report. Conclusion: This study confirms that the referring doctors, the patients, and the radiologists have a low knowledge concerning the risks associated with radiation exposure during a CT scan assessment. We will therefore say that 
Introduction
Since their discovery, X-rays have constantly contributed to revolutionizing in the medical fields by saving lives on daily basis [1] . They are mostly used in two procedures of medical imaging: radiography and Computed Tomography or Scanner. They occupy such an important place today that they have become an indispensable tool in medical diagnosis. However, this practice is not risk free.
X-ray is an ionizing radiation and therefore capable of causing harmful effects to tissues, depending on the dose received [2] . CT scan has particularly become a subject of interest since it constitutes the main source of exposure to X-ray [3] and also for the fact that the dose absorbed by an organ during a CT scan is one hundred times greater than that of a corresponding conventional radiography [4] , hence considerable. It has recently been revealed in modern literature that there is an ever-increasing abuse in the use of these medical imaging methods [5] , and most often in conditions that do not comply with employment standards.
Studies have shown that an uncontrolled use of ionizing radiation is likely to be due to an underestimation of the doses delivered and the risks associated with low doses of X-rays by prescribers [6] and the ignorance of the imaging personnel concerning the Doses of radiation received by patients during radiology diagnostic tests [7] ; but also to the ignorance of the effects of ionizing radiation by the patients themselves [8] . What about the situation in sub-Saharan Africa? It is clear that there is a little vagueness in the assessment of risks to patients in sub-Saharan Africa in the face of new uses of X-rays and the level of awareness of their users elucidates this mystery [9] .
Our objective was to assess the level of knowledge of patients, prescribers and imaging staff on the risks associated with irradiation doses during CT scan.
Materials and Methods
The study was carried out in the medical imaging services of three (3) hospitals structures, From March to November 2016.
Participants
Our target population was divided into three groups: 18 years old patients, who came to undergo a CT scan within the imaging department, from referring physicians requesting CT scan during the period of study; and all medical imaging x-rays examinations. Three questionnaires were designed for this purpose. They were given to the three groups respectively (patients, prescribing physicians, medical imaging personnel), and the identity of each participant was kept secret.
They had three objectives: to assess their knowledge of the benefits and risks of the examination requested; to assess their knowledge on the dangers of X-rays especially the risk of induced-radiation cancer due to the dose received during the CT scan examination; The radiation protection measures adopted and the possibility of a non-irradiation examination. The interviews were in the form of multiple choice questions with a unique answer, where the interviewees had to tick the correct answer; equally with open-ended questions where participants could express themselves freely.
Evaluation of Participants
The imaging services were used to record the answers of patients and the imaging personnel. The other participants (prescribing physicians) were interviewed in their respective departments. We approached each participant after the CT scan. The subject and purpose of the study was presented to each person either verbally or in written form in order to seek for their consent. The data was collected from the patient who agreed to participate in the study and also from all medical staff: physician (residents/holders), radiologists (physicians, residents, technicians) directly involved in the health care of the patients under study. Each questionnaire handed out, was completed with the assistance of an investigator.
To avoid favoritism, the questionnaires were handed over without prior preparation, to the participants, based on the subject matter.
The data collected were as follows:
At the level of the patient: Demographic data (gender, age, level of education, profession); Information on advantages and risks received prior to and after his examination (type, place of information); information on irradiation dose; knowledge of X-rays and their effects, the possibility of a non-irradiating substitute exam.
At the level of participants and medical imaging personnel: Demographic data (professional category, years of experience); the information given to the patient concerning his/her examination (risks, advantages, dose), they estimate on the dose of irradiation in CT and their knowledge on the X-rays.
Regarding the dose estimates for each CT acquisition, we find the dose length On each device, we were interested in the following parameters: kV and mAs;
The Pitch; The height of acquisition; the thickness of the sections; the speed of rotation. To collect the data we used: data sheets of A4 paper formats, and pens.
Data Analysis
The data collected from the questionnaires were transferred to an Excel 8.0 file and then coded and exported to the SPSS software and Epi info 7 for analysis.
The discrete variables are presented as a series of (effective) quotations, and as percentages.
Dose and risk information were obtained from the website of the Institute for Radiation Protection and Nuclear Safety (IRSN). Data on radiation protection regulations in Cameroon were collected from the ANRP.
Averages and frequencies were compared using the Fisher test (frequencies) and the Kruskal and Wallis test (average). The margin of significance of the statistical tests was fixed at a p < 0.005 (confidence interval 95%). 
Results

Evaluation of Patients
Effects of X-Rays on Health
38.6% of our patients had never heard of X-rays; but most of them (58.5%) attributed the dangerous term to the x-rays.
Evaluation of Referring Doctors
Eighty four questionnaires were collected and analyzed from prescribers. They were 53% composed of specialists, followed by general practitioners 40%. Their 
Evaluation of Medical Imaging Staffs
Sixty medical imaging personnel participated in this study. They were made up justified. 50% of the imaging personnel informed the patient of the risks associated with their examination. Only 25% of the medical imaging personnel reported the dose received to the patient. 50% of the imaging staffs believed that the risk of developing cancer in the patient has increased. 65% of the imaging staffs could not estimate the dose that the patient will receive during the examination.
Discussion
The main objective of this study is to assess the level of awareness of patients, CT scan prescribers and medical imaging staffs regarding their knowledge of radiation doses during a CT scan and the possible risks. These participants were taken from three hospitals, with the background of the type of structures (public, private) their high-quality technical platform and their high level of attendance, to study the 'context' parameter in the patient-medical staff relationship. This was not the case in the study by Christophe I. Lee et al. [10] . We have encountered two limitations in our study: the poor knowledge of our different patients, the failure of radiation protection regulations and the non-application of existing laws.
Characteristics of the Sample
We sampled 150 patients for CT exams. We found neither correlation between the responses to the questions and the sex of the patients, nor between their age and their level of consciousness. 37% of our patients had a higher level of education; we found that this parameter could play a big role on the level of understanding of the investigator and his degree of involvement in the management of his pathology [11] . We interviewed each of them. An interview was preferable due to the lack of understanding of certain information in the questionnaire, such as the radiation dose, their X-ray representation, the name or type of examination requested. Nevertheless, we have noted that a high level of study in our context, increases the level of knowledge of the patients on the x-ray, but does not help to raise their level of consciousness regarding the x-ray and the possible risks involved; Since none of them had asked the prescriber for a non-irradiating examination.
Seventy six (76) and sixty (60) Christoph I. Lee et al. [10] , where years of experience increase the level of consciousness of this group. But agree with those of Moifo B. et al. in Cameroon [12] , who found out that the level of unsatisfactory knowledge (79.5%) among prescribing doctors regarding the justification of examinations as exposed to ionizing radiation. This may be related to the fact that in our context, health professionals do not benefit from any continuous training organized in radiology protection hospitals as Daniel Zewdneh et al. discovered [13] . 
Information on the Benefits and Risks of the Exam
Risk of Radiation-Induced Cancer
A lesser amount (17.1%) of patients felt that their risk of developing cancer as a result of their CT scan had increased as reported in Table 1 . But most (65.7%) had no idea on this issue. On the side of the medical staffs, we observed the opposite, where 63.3% of the prescribers and 50% of the medical imaging staffs thought that the risk of cancer patients could increase further due to a CT scan.
The disproportion of opinion among radiologists and prescribers suggests that concrete information about the possible risks of radiation -induced cancer is not controlled by the medical profession.
Information on Irradiation and Dose Estimation
The average doses delivered during an abdominal pelvic CT scan were: 30.67 mSv and that of a CT scan was: 20.46 mSv. These values are higher than those of Open Journal of Radiology the diagnostic reference levels established by the IRSN [15] . The International Commission on Radiological Protection (ICRP) certifies that: The average risk of cancer death in a Western society is about 25%. After a CT scan involving 10 mSv irradiation, this risk is increasing by only 0.05% (hence 25.05%) [16] .
There is therefore a risk of developing cancer following CT examinations. In fact, most of our patients (p = 35.71%, n = 25) had received doses greater than 10 mSv. However, almost all (100%) of our patients were not informed about the dose of irradiation received during the CT scan and the possible risks involved. However, the regulations of the Republic of Cameroon require that the dose (DLP) received during the exam should be mentioned on the patient's report and that the latter should be informed [17] . Most referring doctors stated that the imaging staffs responsible for irradiation should inform the patient of the risks involved. Some authors have suggested that the referring doctor, rather than the radiologist or technician or radiographer, is the most appropriate person to discuss these issues because they are more intimately acquainted with the clinical details of the patient and the need for a particular examination [18] . This lack of information revealed that the prescribers and the imaging staffs interviewed had little or no knowledge of the doses of irradiation; If they do not inform the patient, it is because they have no knowledge of the possible doses of irradiation in the scanner. 46.66% of the prescribers underestimated the dose ratio between a Chest X-ray (RT) and an abdominal pelvic (CT). This was also the case in Jacob K and al [18] . From these findings and those mentioned above, it can be said that the level of knowledge of prescribers and patients about the risks associated with scanning is very low.
We noted that 90% of our patients arrived in our imaging services at least one day after the consultation. Some arrived at the hospital already worried and having preconceptions about the examination they will undergo from their knowledge acquired at school on x-rays (48.6%) and from public opinion they know on scanning. Most (60.00%) of our participants who had heard of X-rays believed that X-rays can destroy their cells thus reducing their lifespan and can be the cause of cancer; It should be noted that 64.28% of them did not know that their exam required the X-rays. These reports show us an alarming state of the adequate information to patients in medical imaging services.
Limitations of Our Study
Our study is limited by the fact that we cannot investigate all the public's awareness of the risks associated with x-rays. It was limited to hospitals. We had not studied consciousness on the induction of mutations by x-rays because these link to the cancer development. There are also other risks in hospitals, particularly in imaging departments, such as the risk of reaction to contrast media, for which awareness of patients and medical staff can also be studied.
Conclusions
Our study confirmed the low level of knowledge of referring physicians and pa-Open Journal of Radiology tients, moderate level of knowledge of radiologist regarding the risks associated with irradiation during a CT scan. We will therefore say they are not aware of the doses of irradiation on CT scan and their possible risks, even though there is a risk of developing cancer.
All these data therefore seek to encourage the principle of precaution, without overestimating the risks of radiation-induced cancer associated with low doses of X-rays. The practice of informing patients on the risks of their examination and the routine transcription of dosage information on their reports will permit us to situate our practices and to adapt them in relation to the values of the reference guides.
